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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a resist pattern 
with high accuracy even on an underlayer film 
including a basic substance by controlling an oxygen 
deficiency/activity phenomenon at the interface 
between the underlayer film including a basic 
substance and a chemically amplified resist formed 
thereon. 

SOLUTION: This method comprises a step for 
performing a surface reforming process to expose the 
underlayer film surface including the basic substance 
to the plasma of gas including carbon gas, a step for 
coating the chemically amplified resist film of the 
underlayer film, and a step for patterning the 
chemically amplified resist through the exposing and 
development processes thereof. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resist pattern formation approach equipped with surface down stream processmg 
which exposes the substrate film fi-ont face containing an alkali into the plasma using the gas 
containing carbon, the process which forms a chemistry magnification mold resist on said substrate 
film by which surface preparation was carried out, and the process which performs exposure and a 
development to said chemistry magnification mold resist, and carries out patterning of said chemistry 
magnification mold resist. 

[Claim 2] The gas containing carbon is the resist pattern formation approach accordmg to claim 1 
characterized by being fluorocarbon, hydro fluorocarbon, a hydrocarbon, hexamethyldisilazane, CO 
and C02, and gas containing at least one or more of R-OH (alcohols). 
[Claim 3] The substrate film is the resist pattern formation approach according to claim 1 
characterized by including at least one or more of SiON, and SiN. TiN, WN, TaN, BN, CN(s), AIN 
(s), GaN(s) and GeN(s). 

[Claim 4] The substrate film is the resist pattern formation approach accordmg to claim 1 
characterized by being the antireflection film. 

[Claim 5] The resist pattern formation approach equipped with surface down stream processing 
which exposes the substrate film front face containing an alkali to ozone gas, the process which 
forms the chemistry magnification mold resist film on said substrate film by which surface 
preparafion was carried out, and the process which performs exposure and a development to said 
chemistry magnification mold resist, and carries out patterning of said chemistry magnification mold 
resist 

[Claim 61 The resist pattern formation approach equipped with surface down stream processing 
which exposes the substrate film front face containing an alkali to the elevated-temperature gas 
containing oxygen, the process which forms the chemistry magnification mold resist film on said 
substrate film by which surface preparation was carried out, and the process which performs 
exposure and a development to said chemistry magnification mold resist, and carries out patterning 
of said chemistry magnification mold resist. . 
[Claim 7] The elevated-temperature gas containing oxygen is the resist pattern formation approach 
according to claim 6 characterized by being N20 or 02. 

[Claim 8] The resist pattern formation approach which is the resist pattem formation approach 

equipped with the process which forms the substi-ate film containing an alkali on a subsh-ate, the 

process which form the chemistiy magnification mold resist film on said substrate film, and the 

process which perform exposure and a development to said chemistry magnification mold resist, and 

carry out patterning of said chemistry magnification mold resist, and is charactenzedby to pertorm 

said exposure where it gave potential to said substrate with an electncal-potential-difference 

impression means and polarization of said substrate film is carried out. 

[Claim 9] An electrical-potential-difference impression means is the resist pattem formation 

approach according to claim 8 characterized by being high-firequency voltage. 

[Claim 10] An electrical-potential-difference impression means is the resist pattem formation 

approach according to claim 8 characterized by giving potential to this base through the stage in 

which the substrate was laid. j . . u- u 

[Claim 1 1] The manufacttire approach of the semiconductor device equipped with ttie process which 
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etches the substrate film using the resist pattern formed using claim 1 thru/or the resist pattern 
formation approach given in ten. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resist pattern formation approach for precision 
to improve a chemistry magnification mold resist patterning on the substrate film which contains an 
alkali especially about the manufacture approach of a semiconductor device of having used the resist 
pattern formation approach and this, and the manufacture approach of the semiconductor device 
using this approach. 
[0002] 

[Description of the Prior Art] Drawin g 10 and drawing 1 1 are the sectional views showing the 
manufacture approach of the conventional semiconductor device of having used the chemistry 
magnification mold resist. With reference to drawin g 10 (a), sequential formation of the processed 
film 103, the antireflection film 105, and the chemistry magnification mold resist 107 of a positive 
type is carried out on the semi-conductor substrate 101 . Next, with reference to drawing 10 (b), the 
excimer laser light 1 1 1 is irradiated through the photo mask 109 which arranged the desired pattern 
on the semi-conductor substrate 101, and the chemistry magnification mold resist 107 is exposed. At 
this time, H+ which is proton acid occurs within the chemistry magnification mold resist 107 in 
exposure' section 107a by which light was irradiated. Resist resin etc. acts as a catalyst which causes 
a chemical change, and this proton acid is changed to the matter which dissolves in a developer. 
[0003] Next, by developing the exposed chemistry magnification mold resist 107 with reference to 
drawing 10 (c), exposure section 107a is dissolved and resist pattern 107c is formed because 
unexposed part 107b remains. Next, antireflection-film pattern 105b is formed by etching the 
antireflection film 1 05 by using resist pattern 1 07c as a mask with reference to drawin gJl (a). 
[0004] Next, with reference to drawing 1 1 (b), the processed film 103 is etched into a mask for resist 
putter 107c and antireflection-film pattern 1 05b. and desired processed film pattern 103a is obtained. 
Then, a resist pattern is removed and a desired semiconductor device is completed through a 
predetermined process. 

[0005] . , • -i^.u 

[Problem(s) to be Solved by the Invention] However, in the above conventional techniques, it tne 
antireflection fllm which is substrate film of a chemistry magnification mold resist contains the alkali 
which is easy to give an electron, as shown in drawin g 12 , in the interface of a resist and the 
antireflection film, the solubility to the developer of a resist will fall according to the so-called acid 
deactivation phenomenon of causing the electron with which the proton acid (H+) generated in the 
resist was supplied fi-om the antireflection film, and neutralization. 

[0006] Consequently, as shown in drawing 10 (c), it becomes the configuration in which the lower 
part of resist pattern 107c lengthened the skirt. There was a trouble that a processed film pattern 
would become thicker than a desired dimension, or would become the stage gap configuration where 
the shoulder fell, and control of dimensional accuracy would become difficult about such a resist 
pattern if the processed film is etched into a mask. In addition, in the case of a negative mold (an 
unexposed part dissolves in a developer), although the chemistry magnification mold resist 
mentioned above assumed the positive type (the exposure section dissolves in a developer), the 
lower part of a resist pattern became thin conversely, consequently that a resist pattern tends to fall, 
it became and there were same troubles ~ a processed film pattern becomes thin. 
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[0007] Made in order that the invention in this application might solve the above problems, the 1 st 
purpose offers the resist pattern formation approach which can form an accurate resist pattern also on 
the substrate film containing an alkali. 

[0008] Moreover, the 2nd purpose offers the manufacture approach of a semiconductor device of 

having used the above-mentioned resist pattern formation approach. 

[0009] 

[Means for Solving the Problem] It has the process which performs exposure and a development to 
the process and chemistry magnification mold resist which form a chemistry magnification mold 
resist on the substrate film by which surface preparation was carried out to surface down stream 
processing which exposes the substrate film fi-ont face containing an alkali into the plasma using the 
gas containing carbon, and carries out patterning of the chemistry magnification mold resist. 
[0010] Moreover, let the gas containing carbon be fluorocarbon, hydro fluorocarbon, a hydrocarbon, 
hexamethyldisilazane, CO and C02, and gas containing at least one or more of R-OH (alcohols). 
[0011 ] Moreover, it is made for the substrate film to contain at least one or more of SiON, and SiN, 
TiN, WN, TaN, BN, CN(s), AlN(s), GaN(s) and GeN(s). 
[001 2] Moreover, let the substrate film be an antireflection film. 

[0013] Moreover, it has the process which performs exposure and a development to the process and 
chemistry magnification mold resist which form the chemistry magnification mold resist film on the 
substrate film by which surface preparation was carried out to surface down stream processmg which 
exposes the substrate film fi-ont face containing an alkali to ozone gas, and carries out pattemmg of 

the chemistry magnification mold resist. 

[0014] Moreover, it has the process which performs exposure and a development to the process and 
chemistry magnification mold resist which form the chemistry magnification mold resist film on the 
substrate film by which surface preparation was carried out to surface down stream processmg which 
exposes the substrate film fi-ont face containing an alkali to the elevated-temperature gas containing 
oxygen, and carries out patterning of the chemistry magnification mold resist. 
[0015] Moreover, the elevated-temperature gas containing oxygen is set to N20 or 02. 
[0016] Moreover, it has the process which performs exposure and a development to the process 
which forms the substrate film containing an alkali on a substrate, the process which forms the 
chemistry magnification mold resist film on the substrate film, and a chemistry magmfication mold 
resist and carries out patterning of the chemistry magnification mold resist, and it is made to expose, 
where it gave potential to the substrate with the electrical-potential-difference impression means and 
polarization ofthe substrate film is carried out. ^ • . ^ ,^uo«« 

r00171 Moreover, let an electrical-potential-difference impression means be high-firequency voltage. 
[001 8] Moreover, an electrical-potential-difference impression means gives potential to this base 
through the stage in which the substrate was laid. 

[0019] Moreover, the substrate film is etched using the above-mentioned approach. 

[Embodiment ofthe Invention] Gestalt 1. drawingj. thru/or drawing^ of operation is the outline 
sectional view showing the production process ofthe semiconductor device concerning the gestalt 1 
of operation ofthe invention in this application. In addition, in the following explanation, the sign 
identically same into a considerable part is attached, and the explanation is omitted. 
[00211 With reference to drawin g 1 (a), on the semi-conductor substrate 1, the mixed gas ot SiH4 
silane) and H2 (hydrogen) or the mixed gas of SiH4 and N2 (nitrogen) is used, and the processed 
film 3 which consists of polish recon under 600 degrees C - 700 degrees C formation temperature 
conditions is formed with a reduced pressure CVD method. You may make it diffiise an impurity by 
heat treatment at this time, using PH3 and AsH3 as a source of an impurity. Next on this processed 
film 3 by the plasma-CVD method, the mixed gas of SiH4, NH3 (ammonia), and N20 (dimtrogen 
oxide) is used, and the matter 5 in which basicity is shown under 300 degrees C - 450 degrees C 
formation temperature conditions, for example, the antireflection film which consists of SiON (acid 
silicon nitride) containing N, is formed. x t^i., /^-^ • 

100221 As an antireflection film 5 in which basicity is shown, SiN (silicon nitnde), TiN (titanium 
nitride) etc may be used other than above SiON. SiN is formed by the plasma-CVD method using 
the mixed gas of SiH4, NH3, and H2 under 300 degrees C - 450 degrees C formation temperature 
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conditions. 

[0023] Next, the gas containing C (carbon) is plasma-ized with reference to drawing 1 (b), and the 
front face of an antireflection film 5 is reformed by exposing the semi-conductor substrate 1 to this 
plasma 2. The plasma 2 makes the gas which contains C under the pressure of 1 .33Pa - 133Pa 
discharge using an ICP mold plasma reactor or 2 cycle parallel monotonous mold plasma reactor, 
and is formed. The time amount exposed to the plasma 2 is 5 seconds - a 30-second about room. Of 
this surface treatment, the reforming layer 4 which consists of a CF system polymer (CxFy) with a 
thickness of l-20nm is formed in the front face of an antireflection film 5. 

[0024] As gas containing C, the gas containing fluorocarbon system gas, hydro fluorocarbon system 
gas, hydrocarbon system gas, HMDS (hexamethyldisilazane: (CHS) (SSi) 2NH), CO (carbon dioxide 
gas) and C02 (carbon dioxide), and at least one or more R-OH (alcohols) [R:alkyl group] is used, for 
example. 

[0025] Here, fluorocarbon system gas is CF4 (tetra-FURORO methane), C4F8 (OKUTAFURORO 
cyclobutane), C5F8 (OKUTAFURORO cyclopentene), C4F6 (hexa FURORO -1, S-butadiene), 
C2F6 (hexa FURORO ethane), C3F8 (OKUTAFURORO propane), etc. Moreover, hydro 
fluorocarbon system gas is CHFS (TORIFURORO methane), CH2F2 (JIFURORO methane), CHSF 
(mono-FURORO methane), etc. Moreover, hydrocarbon system gas is CH4 (methane), C2H2 
(acetylene), C2H4 (ethylene), etc. 

[0026] Next, with reference to drawin g 1 (c), the chemistry magnification mold resist film 7 of 
500nm of thickness is formed on the antireflection film 5 with which the reforming layer 4 was 
formed in the front face. As chemistry magnification mold resist film 7, the commercial positive 
resist (TDUR-POl 5: TOKYO OHKA KOGYO make) was used. Next, with reference to drawing 2 
(a), through the photo mask 9 which arranged the desired pattern, the excimer laser light 11, such as 
KrF (wavelength of 248nm) and ArF (wavelength of 193nm), is irradiated, and the chemistry 
magnification mold resist 7 is exposed on the semi-conductor substrate 1 . 
[0027] Although proton acid (H+) arises in exposure partial 7a of a resist as a catalyst which 
promotes a chemical change at this time, the reforming layer 4 formed in the fi-ont face of the 
antireflection film 5 which is substrate film turns into a block layer which blocks supply of the 
electron from the antireflection film 5, and the neutralization (acid deactivation phenomenon) in the 
interface of a resist and the antireflection film is controlled. 

[0028] Consequentiy, with reference to drawin g 2 (b), in a subsequent development, the solubility to 
the developer of exposure partial 7a improves, and resist pattern 7c in which unexposed part part 7b 
is formed by remaining becomes a good configuration without skirt length. Moreover, an 
antireflection-film front face serves as hydrophobicity by the above surface preparation, and the 
adhesion of a resist and the antireflection film also improves. 

[0029] Next, with reference to drawing 2 (c), using the plasma of the mixed gas of CF4, 02, and Ar 
which were controlled by 2 cycle parallel monotonous mold etching system by the pressure of 
lOmTorr - SOOmTorr in resist pattern 7c at the mask, the reforming layer 4 and the antireflection film 
5 are etched, and antireflection-film pattern 5a is formed. In addition, the mixed gas which added 
CHFS gas fiirther may be used for the above-mentioned mixed gas. 

[0030] Next, with reference to drawin g 3 , the processed film 3 is etched using the plasma of the 
mixed gas of C12 and 02 controlled by the ICP mold or the ECR mold etching system by the 
pressure of 0.2-1 OPa at the mask in resist pattern 7c and antireflection-film pattern 5a, or the mixed 
gas of HBr and 02, and processed film pattern 3a is formed. Then, resist pattern 7c which became 
unnecessary is removed, and a desired semiconductor device is completed through a predetermined 
process. 

[003 1] As mentioned above, according to invention concerning the gestalt 1 of operation, by 
exposing the antireflection-film front face containing the alkali used as the substrate in which a 
chemistry magnification mold resist should be formed to the plasma using the gas containing C, 
since the neutralization in the interface of the antireflection film and a chemistry magnification mold 
resist is controlled in the case of the exposure in chemistry magnification mold resist pattern 
formation, a resist pattern with a good configuration is obtained. 

[0032] Moreover, since the adhesion of a chemistry magnification mold resist and the antireflection 
film improves by the above-mentioned plasma treatment, prevention ****** can perform resist 
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peeling. Consequently, the etching controllability of the processed film which used the chemistry 
magnification mold resist pattern as the mask can improve, and a semiconductor device with the 
good high processed **** pattern of a dimensional accuracy controllability can be manufactured. 
[0033] Although plasma treatment which contains C in the substrate film containing an alkali was 
performed and the fi-ont face was reformed with the gestalt 1 of gestalt 2. implementation of 
operation, the gestalt of this operation is related with the surface treatment approach with few 
damages than the plasma. Drawin g 4 thru/or drawin g 6 are the outline sectional views showing the 
production process of the semiconductor device concerning the gestalt 2 of operation of the 
invention in this application. Hereafter, it explains to a detail using these drawings. 
[0034] With reference to drawin g 4 (a), sequential formation of the antireflection films 5, such as 
SiON containing an alkali, is carried out like the gestalt 1 of operation as the processed film 3 which 
consists of polish recon on the semi-conductor substrate 1, and substrate film. Next, with reference to 
drawin g 4 (b), the front face of the antireflection film 5 on the semi-conductor substrate 1 is exposed 
to 03 (ozone) gas 6, and the front face of an antireflection film 5 is reformed. 

[0035] 03 gas 6 lays the semi-conductor substrate 1 using a predetermined processor on the stage set 
as the temperature of 20 degrees C - 200 degrees C, is in the condition which maintained the 
pressure in equipment at lOOmTorr(s) - lOTorr, and is introduced to the fi-ont face of the semi- 
conductor substrate 1 by the force of exhaust air of the ozone gas which occurred in OZONETA. The 
reforming layer 8 which becomes the fi-ont face of an antireflection film 5 from an oxide film (SiOx 
(0< x<2)) with a thickness of Inm - lOnm by such surface treatment is formed, 
[0036] Next, with reference to drawin g 4 (c), the chemistry magnification mold resist film 7 of the 
positive type of 500nm of thickness is formed on the antireflection film 5 with which the reforming 
layer 8 was formed in the fi-ont face. Next, with reference to drawin g 5 (a), through the photo mask 9 
which arranged the desired pattern, the excimer laser light 11, such as KrF (248nm) and ArF 
(193nm), is irradiated, and the chemistry magnification mold resist 7 is exposed on the semi- 
conductor substrate 1 . 

[0037] Although proton acid (H+) arises in exposure section 7a of a resist as a catalyst which 
promotes a chemical change at this time, the reforming layer 8 formed in the fi-ont face of the 
antireflection film 5 which is substrate film turns into a block layer which blocks supply of the 
electron fi-om the antireflection film 5, and the neutralization (acid deactivation phenomenon) in the 
interface of a resist and the antireflection film is controlled. 

[0038] Consequently, with reference to drawing 5 (b), in a subsequent development, the solubility to 
the developer of exposure section 7a improves, and resist pattern 7c in which unexposed part 7b is 
formed by remaining becomes a good configuration without skirt length. Moreover, since a semi- 
conductor substrate is only exposed to a gas ambient atmosphere, like [ when performing plasma 
treatment ], there are few charge-up damages by the plasma, and they can prevent destruction of gate 
dielectric film etc. 

[0039] Hereafter, like the case of the gestalt 1 of operation, with reference to drawingj. (c), the 
reforming layer 8 and the antireflection film 5 are etched into a mask for resist pattern 7c, and 
antireflection-film pattern 5a is formed. Then, with reference to drawin g 6 , the processed film 3 is 
etched into a mask for resist pattern 7c and antireflection-film pattern 5a, and processed film pattern 
3a is formed. Resist pattern 7c which became unnecessary at the end is removed, and a 
semiconductor device is completed through a predetermined process. 

[0040] As mentioned above, according to invention concerning the gestalt 2 of operation, by 
exposing the antireflection-film fi-ont face containing the alkali used as the substrate in which a 
chemistry magnification mold resist should be formed to 03 gas, the neutralization in the interface of 
the antireflection film and a chemistry magnification mold resist is controlled in the case of the 
exposure at the time of chemistry magnification mold resist pattern formation, and a resist pattern 
with a good configuration is obtained. Consequently, the etching controllability of the processed film 
which used this resist pattern as the mask can improve, and a semiconductor device with the good 
high processed **** pattern configuration of a dimensional accuracy controllability can be 
manufactured. 

[0041] Moreover, since a reforming layer is formed only by exposing to 03 gas, when plasma 
treatment is performed, the charge-up damage by the plasma can be reduced like, and a reliable 
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semiconductor device can be manufactured. 

[0042] Although the antireflection film front face which is the substrate of a chemistry magnification 
mold resist was reformed by ozone gas with the gestalt 2 of gestalt 3. implementation of operation, 
elevated-temperature gas, such as N20 containing oxygen and 02, is used instead of ozone gas with 
the gestalt of this operation. Other processes are the same as the gestalt 2 of operation. Using a 
predetermined processor, such elevated-temperature gas lays the semi-conductor substrate 1 on a 
stage, and is introduced to the front face of the semi-conductor substrate 1 by the force of exhaust air 
of the above-mentioned gas heated to the 600 degrees C - 1000 degrees C elevated temperature with 
the fission reactor where the pressure in equipment is maintained at lOOmTorr(s) - lOTorr. 
[0043] As mentioned above, according to invention concerning the gestalt 3 of operation, by 
exposing the antireflection film front face containing the alkali used as the substrate in which a 
chemistry magnification mold resist should be formed to elevated-temperature gas, such as OON22 
gas containing oxygen, the neutralization in the interface of an antireflection film and a chemistry 
magnification mold resist is controlled in the case of the exposure at the time of chemistry 
magnification mold resist pattern formation, and a resist pattern with a good configuration is 
obtained. Consequently, the etching controllability of the processed film which used this resist 
pattern as the mask can improve, and a semiconductor device with the good high processed **** 
pattern configuration of a dimensional accuracy confrollability can be manufactured. 
[0044] Furthermore, since a reforming layer is formed only by exposing to OON22 gas, when 
plasma treatment is performed, the charge-up damage by the plasma can be reduced like, and a 
reHable semiconductor device can be manufactured. 

[0045] In the gestalt 1 of gestalt 4. implementation of operation thru/or 3, neutralization ot the proton 
acid in the resist generated near an interface with the substrate film (H+) is controlled by forming a 
reforming layer in the substrate film front face containing an alkali, and giving an electnc action to a 
semi-conductor substrate with the gestalt of this operation, although neutralization was controlled by 
blocking supply of the electron from the substrate film to a resist. 

[00461 Drawing 7 and drawing 8 are the outline sectional views showing the production process ot 
the semiconducto"r device concerning the gestalt 3 of operation of the invention in this application. 
With reference to drawing 7 (a), sequential formation of the antireflection films 5 such as SiON 
containing an alkali, is carried out as the processed film 3 which consists of polish recon on the 
semi-conductor substrate 1 , and substrate film. Next, with reference to drawmgJZ (b), the chemisti^ 
magnification mold resist film 7 is formed on the antireflection film 5. a a ■ a 

[00471 Next, with reference to drawin g 7 (c), through the photo mask 9 which arranged the desired 
pattern, the excimer laser light 11, such as KrF (248mn) and ArF (193mn), is irradiated, and the 
chemistry magnification mold resist 7 is exposed on tiie semi-conductor subsfrate 1 Atthis fame, 
forward predetermined potential is given to the semi-conductor substrate 1 by the elecfaical- 
potential-difference impression means 10. Potential may be directiy given to the semi-conductor 
substrate 1 , and may be indirectly given by impressing an electrical potential difference to stages 
such as semiconductor fabrication machines and equipment with which the semi-conductor substrate 
1 is laid 

[00481 Drawing 9 is the fragmentary sectional view of the semiconductor device which shows the 
appearance of the charge in the antireflection film 5 at the time of giving forward potential typically 
to a semi-conductor substrate. If forward potential is given to the semi-conductor substrate 1 with 
reference to drawing 9 , the charge in an antireflection film 5 will polarize and negative charge 
(electron) will gather for positive charge and its opposed face in a front face. In this condition, 
exposure of the chemistry magnification mold resist 7 generates proton acid (H+) in exposure section 
7a as a catalyst which promotes a chemical reaction. On the other hand, the electron in it polanzes 
the basic antireflection film 5 as mentioned above, it will be in the condition that the trap was carried 
out so to speak, and the basic property to supply an elecfron will beconie weaker. 
[0049] Consequently, as supply of the electron from the antireflection film 5 decreases, 
neutralization with the proton acid in a resist (H+) and an electron is controlled and it is shown in 
drawing 8 (a), in a subsequent development, the solubility to the developer of exposure section 7a 
improves, and resist pattern 7c in which unexposed part 7b is formed by remaining becomes a good 
configuration without skirt length. 
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[0050] Hereafter, like the gestalt 1 of operation, with reference to drawin g 8 (b), the antireflection 
film 5 is etched into a mask for resist pattem 7c, and antireflection-film pattern 5a is formed. Next, 
with reference to drawing 8 (c), the processed film 3 is etched into a mask for resist pattem 7c and 
antireflection-film pattem 5a, and processed film pattem 3a is formed. Then, resist pattem 7c which 
became unnecessary is removed, and a semiconductor device is completed through a predetermined 
process. 

[0051] In addition, since the proton acid in a resist (H+) will be opposed with the positive charge 
which polarized and gathered in the antireflection-film front face and the catalytic reaction in a resist 
pars basilaris ossis occipitalis will fall if too not much strong, the forward potential given by the 
electrical-potential-difference impression means 10 has a possibility that a configuration may get 
worse on the contrary. Therefore, the forward potential given is large to extent which can carry out 
the trap of the electron, it is necessary to be potential small to extent which does not repel proton 
acid (H+), and its potential which is +100V-1000V is desirable. 

[0052] Moreover, although applied voltage was forward direct current voltage in the above- 
mentioned example, high-frequency voltage is impressed, and the same effectiveness is done so even 
if proton acid (H+) moves near an interface with an antireflection film in the inside of resist exposure 
section 7a, vibrating up and down. It is desirable that it is lOOkHz - 20MHz H+ ion which is proton 
acid follows in whose footsteps as a RF. 

[0053] As mentioned above, since the property as basicity in which the trap of the electron in an 
antireflection film is carried out, and it supplies the electron of an antireflection film by giving 
forward potential to a semi-conductor substrate becomes weaker according to invention concerning 
the gestalt 4 of operation, deactivation of the proton acid in a chemistry magnification mold resist 
(H+) is controlled, and a resist pattem with a good configuration is obtained. Consequenfly, the 
etching controllability of the processed film which used this resist pattem as the mask can improve, 
and a semiconductor device with the good high processed **** pattem configuration of a 
dimensional accuracy controllability can be obtained. 

[0054] In addition, although the case where the substrate film in which basicity is shown was an 
antireflection film was assumed with the gestalt of each operation mentioned above, if it is the 
substrate film in which it is not necessarily restricted to this and basicity is shown including an 
alkali, applying on any substrate film is possible. For example, it is applicable also on the ingredient 
which contains N, such as BN (boron nitride), CN (nitriding carbon), AIN (alumimium nitride), GaN 
(gallium nitride), and GeN (nitriding germanium), as TiN, WN (nitriding tungsten) and TaN 
(tantalum nitride) as barrier metal film, and film of the other application. Moreover, although the 
chemistry magnification mold resist assumed the case where it was a positive type, even if it is a 
negative mold, it cannot be overemphasized that the same effectiveness is done so. 
[0055] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does effectiveness 
as taken below so. Since surface preparation of the substrate film front face containing an alkali is 
carried out with the gas plasma containing carbon according to invention concerning claim 1 , 
precision can improve [ patterning ] the chemistry magnification mold resist formed on it. 
[0056] Moreover, according to invention conceming claim 2, further, the adhesion of the substrate 
film and a chemistry magnification mold resist can improve, and resist peeling can be prevented. 
[0057] Moreover, according to invention conceming claim 3, a resist pattem with a precision high 
also on substrate film like SiON, and SiN, TiN, WN, TaN, BN, CN, AIN, GaN and GeN can be 
formed. 

[0058] Moreover, according to invention conceming claim 4, further, since reflection of exposure 
light can be prevented, a resist pattem with a more high precision can be formed. 
[0059] Moreover, since the substrate film front face containing an alkali is exposed to ozone gas 
according to invention conceming claim 5, while precision can improve [ patterning ] the chemistry 
magnification mold resist formed on it, since the damage to the substrate film can be lessened, 
reliable patterning can be carried out. 

[0060] Moreover, since the substrate film front face containing an alkali is exposed to the elevated- 
temperature gas containing oxygen according to invention conceming claim 6, while precision can 
improve [ patterning ] the chemistry magnification mold resist formed on it, since the damage to the 
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substrate film can be lessened, reliable patterning can be carried out. 

[0061] Moreover, according to invention concerning claim 7, a chemistry magnification mold resist 
can be formed with a sufficient precision using N20 or simple gas like 02 as elevated-temperature 

gas. 

[0062] Moreover, since the substrate film which gives forward potential to a substrate and contains 
an alkali is polarized according to invention concerning claim 8, precision can improve [ patterning ] 
the chemistry magnification mold resist formed on it. 

[0063] Moreover, according to invention concerning claim 9, further, since the controllability of 
applied voltage improves, patterning of the stable chemistry magnification mold resist can be carried 
out. 

[0064] Moreover, according to invention concerning claim 10, patterning of an accurate chemistry 
magnification mold resist can be carried out using the existing semiconductor fabrication machines 
and equipment. 

[0065] Moreover, according to invention concerning claim 1 1 , since the processed film can be 
etched into a mask, the etching controllability of the processed film can improve an accurate resist 
pattern, and a semiconductor device with the good high processed **** pattern configuration of a 
dimensional accuracy controllability can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawingJJ It is the outline sectional view showing the production process of the semiconductor 

device concerning the gestalt 1 of operation of the invention in this application. 

[Drawing 2] It is the outline sectional view showing the production process of the semiconductor 

device concerning the gestalt 1 of operation of the invention in this application. 

[Drawing J^] It is the outline sectional view showing the production process of the semiconductor 

device concerning the gestalt 1 of operation of the invention in this application. 

[ Drawin g 4] It is the outline sectional view showing the production process of the semiconductor 

device concerning the gestalt 2 of operation of the invention in this application. 

[Drawing 5] It is the outline sectional view showing the production process of the semiconductor 

device concerning the gestalt 2 of operation of the invention in this application. 

[D.rawing„6] It is the outline sectional view showing the production process of the semiconductor 

device concerning the gestalt 2 of operation of the invention in this application. 

[D^rawing.7] It is the outline sectional view showing the production process of the semiconductor 

device concerning the gestalt 3 of operation of the invention in this application. 

[D rawin g 8] It is the outline sectional view showing the production process of the semiconductor 

device concerning the gestalt 3 of operation of the invention in this application. 

[Dr awin g 9] It is the outline fragmentary sectional view showing a part of production process of the 

semiconductor device concerning the gestalt 3 of operation of the invention in this application. 

[Drawing JO] It is the outline sectional view showing the production process of the conventional 

semiconductor device. 

[Drawing UJ It is the outline sectional view showing the production process of the conventional 
semiconductor device. 

[Dravying J 2] It is the outline sectional view of the semiconductor device for explaining the 
conventional trouble. 
[Description of Notations] 

1 . Semi-conductor Substrate 

2. Plasma 

3. Processed Film 

4. Surface Treatment Layer 

5. Antireflection Film 

6. Ozone Gas 

7. Chemistry Magnification Mold Resist 

8. Surface Treatment Layer 

10. Electrical-Potential-Difference Impression Means 

1 1 . Excimer Laser Light 
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